Leptin inhibits apoptosis in thymus through a janus kinase-2-independent, insulin receptor substrate-1/phosphatidylinositol-3 kinase-dependent pathway.
The cytokine-like hormone leptin is known to exert important functions on the modulation of immune responses. Some of these effects are dependent on the property of leptin to modulate the apoptosis of thymic cells. In the present study, we used Wistar rats to investigate the molecular mechanisms involved in leptin-dependent control of apoptosis in thymus. Apoptosis was evaluated by flow cytometry and ELISA for nucleosome determination, whereas signal transduction was evaluated by immunoprecipitation, immunoblot, and confocal microscopy. The Ob receptor (ObR) was expressed in most thymic cells and its relative amount reduced progressively during thymocyte maturation. ObR expression was colocalized with Janus kinase (JAK)-2 and signal transducer and activator of transcription-3, and an acute, in vivo, injection of leptin promoted the tyrosine phosphorylation of JAK-2 and the engagement of signal transducer and activator of transcription-3. The treatment with leptin also led to the tyrosine phosphorylation of insulin receptor substrate (IRS)-1 and serine phosphorylation of Akt. Chronic treatment with leptin reduced thymic apoptosis, an effect that was not inhibited by the JAK inhibitor AG(490) but was significantly inhibited by the phosphatidylinositol 3-kinase inhibitor LY(294002) and an antisense oligonucleotide to IRS-1. Thus, leptin inhibits the apoptosis of thymic cells through a mechanism that is independent of the activation of JAK-2 but depends on the engagement of the IRS-1/phosphatidylinositol 3-kinase pathway.